Objectives-Although the tricyclic antidepressant amitriptyline is extensively used in the prophylactic treatment of chronic tension-type headache, only few studies have investigated the efficacy of this treatment and the results are contradictory. In addition, the new selective serotonin reuptake inhibiting antidepressants, which are widely used in depression and of potential value in pain management, have never been investigated in a placebo controlled study of tension-type headache. The aim was to evaluate the efficacy of amitriptyline and of the selective serotonin reuptake inhibitor citalopram in chronic tensiontype headache. Methods-Forty non-depressed patients with chronic tension type headache were included in a 32 week, double blind, placebo controlled, threeway crossover study. Results-Thirty four patients completed the trial. Amitriptyline reduced area under the headache curve by 30% compared with placebo (P = 0.002), whereas citalopram had no significant effect (P = 0.68). Explanatory analyses showed that amitriptyline significantly reduced the duration of headache (P = 0.01), headache frequency (P = 0.01), and intake of analgesics (P = 0.02) but not headache intensity (P = 0.12). Conclusion-Although amitriptyline did not eliminate the headache, it provided a clinically important reduction of headache in the majority of otherwise treatment resistant patients. The differential effect of amitriptyline and citalopram indicates that mechanisms other than inhibition of serotonin reuptake are involved in the analgesic effect of the tricyclic antidepressants. Amitriptyline, but not citalopram, is valuable in the prophylactic treatment of chronic tension type headache. (7 Neurol Neurosurg Psychiatry 1996;61:285-290) 
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(7 Neurol Neurosurg Psychiatry 1996;61:285-290) Keywords: antidepressants; pain; tension type headache Tension type headache is the most common and, as far as socioeconomic impact is concemed, the most important type of headache.' Yet remarkably little is known about its pathophysiology and the treatment available is limited. The only established prophylactic treatment is the tricyclic antidepressant amitriptymine, a non-selective serotonin reuptake inhibitor. The efficacy of this treatment has, however, only been investigated in a few placebo controlled studies,3-6 which have reported conflicting results. The scientific support for the widespread use of amitriptyline in the treatment of chronic tension-type headache, therefore, is scant.
The mechanism of action of amitriptyline in chronic tension-type headache, as well as in other non-depressive chronic pain states, is largely unknown, but it is assumed that the blockage of serotonin reuptake in the CNS plays an essential part in its analgesic effect.7-'0 The selective serotonin reuptake inhibitor citalopram, which has antidepressant properties comparable with the tricyclic drugs but a far better side effect profile," might therefore be of value in the treatment of chronic tension type headache. In addition, a comparison of amitriptyline and citalopram could provide information on the mechanism of action of these drugs in chronic pain. The aim of the present study was to evaluate the prophylactic effect of amitriptyline and citalopram in chronic tension-type headache.
Materials and methods

PATIENTS
Forty patients with chronic tension type headache diagnosed according to the criteria of the International Headache Society'2 were recruited from the outpatient headache clinic at Glostrup University Hospital, Copenhagen, Denmark. Seven patients had coexisting infrequent migraine ( < one day a month) whereas 33 never had migraine. The patients underwent a general and a neurological examination, including 12 channel ECG and laboratory screening, and completed a diagnostic headache diary'3 during a four week run in period. Table 1 gives detailed clinical information.
The inclusion criteria were a diagnosis of chronic tension type headache and age between 18 and 65 years. Women of childbearing potential had to use adequate contraceptive measures throughout the study. The exclusion criteria were previous participation in a clinical trial, migraine more than one day a Values are means (range). There were no significant differences in any of the clinical characteristics between the 34 patients who completed the study and the six drop outs (P = 0-32-0 98).
month, serious somatic or psychiatric diseases including depression (Hamilton depression score'4 >s 17), misuse of simple analgesics (corresponding to more than 2 g aspirin a day), regular intake of opiates or benzodiazepines, and previous treatment with antidepressants. All patients gave written informed consent to participate in the study, which was approved by the regional ethics committee.
The patients were informed that the study included placebo periods, but no further information about the study design was given.
STUDY DESIGN AND MEDICATION
The study was designed as a double blind, placebo controlled, three way crossover trial. After a four week run in period, the patients were randomly allocated to one of the six possible treatment sequences (fig 1) . UCmiti,,pt,y,,ne / on placebo (P = 0 68). The absolute difference between citalopram and placebo was 105 (-42-253). The AUC was 20% lower on amitriptyline than on citalopram (P = 0 12 (P = Ln (SEM). 0 04 without Bonferroni correction)). The study were absolute difference between amitriptyline and when calcu-citalopram was 156 (95% CI 36-275). Figure 2 vo way test shows the course of headache over time for ibles among each treatment. The effect of amitriptyline was ;t showed a significant already in week 3 (the first week of ;roups, the treatment with full dose), and continued to be Kon's paired significant in the rest of the treatment period tiple testing except for week 6. There was no carryover rding to the effect (P = 0-06 to 0 39) or time period effect yve per cent (P = 0-63 to 1-00). are given. a the analy-TREATMENT EFFECT: SECONDARY VARIABLES lS tested for Table 2 presents the secondary efficacy varid in periods ables. The effect of amitriptyline was primarily .rug B with due to a decrease in duration of headache (P = B was fol-0-01), whereas headache intensity decreased the Mann-only marginally (P = 0-12). In addition, Values are means (SEM). *P = 0 02; **P = 0 01; amitriptyline v placebo (n = 34). The number of patients reporting side effects during each of the three treatments are given.
***P < 0-001; amitriptyline v placebo; amitriptyline v citalopram. There was no significant difference between citalopram and placebo (n = 40).
headache frequency and intake of analgesics were decreased significantly by amitriptyline (P = 0 01 and P = 0-02 respectively).
SIDE EFFECTS AND DROP OUTS
None of the clinical characteristics presented in table 1 differed between the 34 patients who completed the study and the six drop outs (P = 032 to 098) or between the groups of patients allocated to the six different treatment sequences (P = 0-20 to 0 89). The reasons for drop out were side effects (one patient on amitriptyline reporting drowsiness, dizziness, and dry mouth), pregnancy (one patient on placebo), and lack of effect (two patients on placebo and two on citalopram). All drop outs occurred during the first treatment period, except for one patient who dropped out because of lack of effect of citalopram in the second treatment period after having been virtually headache free on amitriptyline. Amitriptyline induced significantly more side effects than both citalopram and placebo (P < 0 001), whereas there was no difference between citalopram and placebo (P > 0-2; table 3). The difference between amitriptyline and placebo was due to a higher number of patients complaining of dry mouth (P < 0-001) and of drowsiness (P < 0 001) during the former treatment. Six patients had a total of 19 days with migraine during the 28 weeks of treatment. There was no difference in the number of migraine days among the three treatments (P = 0-50). RELATION The placebo effect must be taken into account in any study of treatment for headache 2 and therefore only placebo controlled studies will be discussed here. Lance and Curran' and Diamond and Baltes4 reported superiority of amitriptyline over placebo. The studies are important as they are the first ones in this field, but none of them meet modem methodological standards and they should therefore be interpreted with care. Recently, Gobel et a16 evaluated amitriptyline in chronic tension type headache. Compared with placebo, duration of headache was reduced only in the last week of the six week study while the intake of analgesics was unaltered. Unfortunately, the study was of short duration, it did not include a run in period, and neither frequency nor intensity of headache were presented. Nevertheless, as headache duration decreased consistently throughout all six weeks of active treatment but not throughout placebo treatment, the study indicates that amitriptyline has an effect in chronic tension type headache. By contrast with the above studies, a recent multicentre study by Pfaffenrath et al5 could not detect any differences between amitriptyline, amitriptylinoxide, and placebo in chronic tension type headache. However, the frequencies of side effects were similar on amitriptyline and placebo. Usually, amitriptyline has pronounced side effects and the inability to detect known side effects suggests insensitivity of the trial for reasons which remain obscure.
The present study shows a highly significant effect of amitriptyline in chronic tension type headache. The effect was found both for the primary efficacy variable and for a range of secondary efficacy variables. The mean total relief on amitriptyline was 30% compared with placebo. Amitriptyline, therefore, did not completely alleviate the patients headache, but in evaluating the size of the effect it must be remembered that the patients had had tension type headache for many years and had tried numerous other treatments. They thus represented a rather severe, treatment resistant group. Given also that patients with depression were excluded from this trial, we find the improvement obtained on amitriptyline impressive. Amitriptyline induced far more side effects than placebo but they were generally mild and the number of drop outs was actually lower on amitriptyline than on placebo.
How can the physician identify the patients who will benefit from amitriptyline? Our results indicate that the efficacy of amitriptyline cannot be predicted on the basis of clinical characteristics. Nevertheless, the present finding of a clear and early treatment effect combined with mild side effects suggests that all patients with chronic tension-type headache should have a trial of amitriptyline. In the present trial all patients received a fixed daily dose of 75 mg. It is, however, a common clinical experience that many patients respond well to a daily dose of 25 or 50 mg amitriptyline and that only very few patients benefit from increasing the dose above 75 mg. In the absence of dose response studies, we recommend starting with 25 mg, increasing the dose every 14th day depending on effect and side effects. The maintenance dose is usually 50 or 75 mg daily. The efficacy of prolonged treat-ment of tension type headache with amitriptyline has never been investigated and such studies are much needed. On the basis of clinical experience, we suggest that a successful treatment should be discontinued after six months to one year and that treatment should be restarted in the event of relapse.
EFFICACY AND TOLERABILITY OF CITALOPRAM
The new selective serotonin reuptake inhibitors are of potential value in the management of chronic pain, but only a few placebo controlled studies have been performed. '6 These studies have shown moderate17-20 or no effects21 22 of the selective serotonin reuptake inhibitors, which is in line with the present study. We found a non-significant trend towards an effect of citalopram as all variables, except intake of analgesics, were improved during treatment with citalopram compared with placebo. In addition, the AUC was lower during all of the eight weeks of treatment with citalopram compared with placebo. A significant effect of citalopram might therefore possibly have been detected, if we had examined a larger number of patients. Thirty four patients, however, provide comfortable power in a crossover study, which is 5-10 times as powerful as a parallel study.2' Even if an effect could be shown in a larger study it is therefore unlikely to be clinically relevant.
Saper et aP0 reported the selective serotonin reuptake inhibitor fluoxetine to be moderately effective in patients with so-called chronic daily headache. Their patients could have migraine twice a week, which makes it difficult to compare the two studies. Infrequent coexisting migraine does not seem to indicate a more favourable response to citalopram, as the seven patients with coexisting infrequent migraine were improved less (0%) on citalopram than the 27 patients who had never had migraine (14%) in the present study.
We used a fixed daily dose of 20 mg citalopram-that is, the lowest dose recommended for the treatment of depression. By comparison, we used half of the lowest dose of amitriptyline recommended for the treatment of depression. We cannot exclude the possibility that a better effect would have been obtained with a higher dose of citalopram, but previous studies in other pain disorders contradict this. '9 22 Despite the excellent side effect profile, citalopram (and probably also other selective serotonin reuptake inhibitors) cannot be recommended in the treatment of chronic tension-type headache. The clearly identifiable side effects of the tricyclic antidepressants make effective blinding difficult. We found, however, the three way crossover design very useful in this regard.
Generally, the patients thought that the medications changed many times during the trial and also the observer, who knew the design, was effectively blinded because of the many possible treatment sequences. In addition, the side effects were usually most prominent in the first week of treatment and then gradually decreased, contrary to the treatment effect. Although we did not formally record data on efficacy of blinding, we are assured that the blinding was effective in this study.
MODE OF ACTION
There is general agreement that the analgesic effect of the tricyclic drugs is independent of their antidepressant effect2-29 and this was supported by the present finding of an effect of amitriptyline in non-depressed patients with headache. The mechanism of action is, however, not clarified. Previously it was assumed that the analgesic properties of the tricyclic antidepressants could be ascribed to the blockage of serotonin reuptake in the CNS,7-'0 but this has recently been questioned. In an animal model, Ardid et al'0 found that both noradrenaline reuptake inhibitors and selective serotonin reuptake inhibitors had analgesic effects, but that amitriptyline was more effective than both of these drugs. Watson and Evans3" found amitriptyline more effective than the selective serotonin reuptake inhibitor zimeldine in postherpetic neuralgia, and Sindrup et al'8 reported that the tricyclic antidepressant imipramine was more effective than the selective serotonin reuptake inhibitor paroxetine in diabetic neuropathy. These results are in line with the present finding of a clear effect of amitriptyline but only a trend towards an effect of citalopram in tension-type headache. Together the present and previous studies indicate that the selective serotonin reuptake inhibitors are less effective than the tricyclic antidepressants in pain management. Whereas citalopram is an extremely specific serotonin reuptake inhibitor,'2 amitriptyline also has effects on reuptake of noradrenaline33 as well as effects on serotonergic,34 adrenergic,'5 cholinergic,'4 and histaminergic receptors. Of these effects, inhibition of noradrenaline reuptake33 and activation of various serotonin receptor subtypes37 may be especially important. The present study does not allow any firm conclusions on this issue, but it indicates that mechanisms other than inhibition of serotonin reuptake are involved in the analgesic effect of the tricyclic antidepressants. 
